The objective was to determine the proportion of patients presenting to the Emergency Department (ED) in atrial fibrillation (AF) who are at high risk of thromboembolic stroke as defined by the American Heart Association and who might benefit from anticoagulation therapy.
Introduction
It has been clearly shown that the use of warfarin reduces the incidence of thromboembolic stroke in patients in atrial fibrillation (AF) with high risk variables by as much as 68% (from 12% per year to 4% per year) (Ezekowitz & Levine 1999) . However, a number of studies in both community and hospital settings have reported that anticoagulation is under-utilized in this "at-risk" group (Adhiyaman et al, 2000; Albers et al, 1996; Ang et al, 1998; Antani et al, 1996; Bhattacharyya et al, 1999; Brass et al, 1997; Hendrey et al, 1994; Lackner & Battis, 1995) .
Due to the volume and demographic characteristics of patients treated, the emergency department (ED) provides an opportunity for the identification of patients with atrial fibrillation who might benefit from warfarin therapy. The aim of this study was to determine the proportion of patients presenting to the ED in AF who are at high risk of thromboembolic stroke as defined by the American Heart Association (Prystowsky et al, 1996) and who might benefit from anticoagulation therapy.
Methods
Our observational study took place in the Department of Emergency Medicine, Western Hospital from 28th June 1999 to 26th March 2000. This is an adult ED with an annual census of 36,000 patients.
The charts of all patients identified by the ED computerised database or by staff as having AF at the time of presentation to the ED, either as a primary or secondary diagnosis, were subjected to structured chart review by a trained research officer. Information extracted from the medical history included patient demographics, reason for attendance, past medical history, prescribed medications at the time of ED presentation, duration of AF (chronic, acute, paroxysmal), disposition from the ED, presence of high risk variables for stroke, contraindications for anticoagulation, discharge medications and follow-up.
The high-risk variables for ischaemic stroke in patients with AF used in this study were as recommended by the American Heart Association (Prystowsky et al, 1996) . They include a history of hypertension, prior stroke or transient ischaemic attack, diabetes, recent congestive heart failure, and age greater than 65 years.
Contra-indications to anticoagulation, based on the NHMRC (NHMRC, 1996) and Stroke Prevention in Atrial Fibrillation Investigators criteria (The Stroke Prevention in Atrial Fibrillation Investigators, 1992) were an inability to monitor the patient, a history of gastrointestinal or other significant bleeding while on anticoagulation therapy, a history of falls or unstable gait, alcohol abuse or other significant liver/renal disease, poor control of INR, uncontrolled hypertension, previous cerebral haemorrhage and/or other bleeding problems, the daily use of NSAIDs (with the exception of low dose aspirin) and dementia.
Charts of patients identified as being at high risk for stroke, with no contra-indication for anticoagulation were also reviewed by a senior ED registrar to ensure accuracy of data extraction.
According to local practice, formal review by the Clinical Research and Ethics Committee was not required, as this was an observational study without intervention or patient identification.
Results
A total of 193 patients were identified in AF within the study period. Of these, 2 medical histories were unavailable for review. There were a total of 65 patients with chronic or recurrent AF, at least one high-risk variable for stroke and without any contraindications to anticoagulation. This formed the study sample (see Figure 1 ).
The average age of the group was 74 years (median 74 years). Seventy-five percent of patients were aged 70 years and above. There was little gender disparity with 33 men and 31 women. Discharge diagnoses included unstable angina (17), cerebro-vascular accident (CVA) (6), chest pain (6), acute pulmonary oedema (4), cardiac failure (4), airways disease (3), rapid AF (3) and chest infection (3). The distribution of high-risk variables is shown in Table 1 . On presentation to the ED, 43 patients were already taking warfarin, 14 were on aspirin and 8 were on neither. Therefore, 22 patients (34%) of the study group of 65 patients were not anticoagulated with warfarin at the time of ED presentation. At the time of hospital / ED discharge, 10 of these patients (46%) had been commenced on warfarin, 11 (50%) on aspirin and 1 (4%) on neither.
Of the 30 patients diagnosed with AF for the first time at this ED presentation and who remained in AF at discharge, 16 had high risk variables and no contra-indications to anticoagulation. Fifteen (94%) of these were discharged on warfarin.
Discussion
Thromboembolic stroke is a common complication of chronic or recurrent atrial fibrillation in patients with the high risk variables of hypertension, diabetes, cardiac failure, DVT or pulmonary embolism, previous stroke or transient ischaemic attack or advanced age. The reported incidence in patients not prescribed prophylactic therapy is in the order of 12% per year (Ezekowitz & Levine, 1999) . Anticoagulation with warfarin has been shown to significantly reduce this risk (Ezekowitz & Levine, 1999) but previous studies in community and hospital settings suggest that it is under-utilized in this at-risk group (Adhiyaman et al, 2000; Albers et al, 1996; Ang et al, 1998; .Antani et al, 1996; Bhattacharyya et al, 1999; Brass et al, 1997; Hendrey et al, 1994; Lackner & Battis, 1995) .
Most patients with AF who are at risk of thrombo-embolic stroke are managed very well by their local doctor or specialist. In this study 66% of suitable "at-risk" patients were already on warfarin. Attendance at the emergency department however, provides an additional opportunity for the identification of "at-risk" patients who have slipped through this net.
Emergency departments already have a significant track record in health promotion, injury prevention and intervention for a variety of diseases and injuries. These include interventions for cigarette and alcohol abuse (Williams et al, 2000; Monti et al, 1999; Wright et al, 1998) injury (Kelly, 1994; Close et al, 1999) , domestic violence (Fanslow et al 1998) and vaccination (Kapur & Tenebein, 2000; Stack et al 1999) .
Different types of intervention could be implemented in the ED. It would be possible to assess patients in the ED for suitability for warfarin therapy and to institute this if indicated. However, full details of past history and social circumstances are often not available at the time of ED attendance. The patient's general practitioner (GP) may well be in a better position to fully to assess these details. Therefore written or verbal notification of patients' GPs, including a list of the high risk variables, contraindications to and rationale for warfarin therapy might be safer and more effective.
Implementation of initiatives such as this in ED is not easy. The workload is high and staff are busy. Health promotion activities could easily be overlooked unless there are systems of reminders (such as computer-based alerts) and quick and easy methods for the intervention (such as pre-printed letters).
There are limitations that should be considered when interpreting the results of this study. The study sample was drawn from a computer database and staff identification. This may not have identified all patients, due to computer coding variation and staff compliance. However, there is unlikely to have been any systematic bias. The data collection for risk factors and contraindications was drawn from the medical record and is therefore reliant on accurate documentation. In addition, the sample was drawn from a single ED and it may be difficult to generalise the results to another setting. However, the results would appear to be consistent with previous studies in this area.
Conclusion
Thirty-four percent of patients with chronic AF presenting to the ED, at high risk of thromboembolic stroke and without contra-indication to anticoagulation were not anticoagulated at the time of presentation. ED attendance provides an opportunity for intervention for the prevention of stroke in this group. Not available for review = 2 N=191
No prior history of AF = 70 N=121
Contraindications to anticoagulation = 53 N=68
No high risk variable (1) or death (2) N=65
On warfarin at presentation = 43
Chronic or recurrent AF, high risk variable for stroke, no contraindications to anticoagulation with warfarin and not on warfarin at presentation = 22
